Methods/design: Investigating significant health trends (INSIGHTS)-IPF is a prospective observational longitudinal registry designed to describe the characteristics and management of newly diagnosed (incident) and prevalent patients with IPF on the long term. The registry uses a non-probability sampling approach to collect data on characteristics, therapeutic interventions, health-related quality of life and health economic parameters. At least 500 patients in ambulatory care will be included consecutively in about 30 centres. The study has been initiated in November 2012, and currently (December 2013) follows 344 patients. ClinTrials.gov identifier is NCT01695408.
Discussion: INSIGHTS-IPF documents one of the largest IPF cohorts in Europe. The registry is expected to provide much-needed data on the characteristics and management situation of patients with IPF in Germany. It will allow comparisons with other countries. Gap analyses based on current guidelines for management of these patients will be possible.
BACKGROUND Definition
Idiopathic pulmonary fibrosis (IPF) is defined as a specific form of chronic, progressive fibrosing interstitial pneumonia of unknown cause, occurring primarily in older adults, limited to the lungs. 1 It is characterised by progressive worsening of dyspnoea and lung function and is associated with a poor prognosis. As stated in an international consensus statement jointly issued by ATS/ ERS, JRS and ALAT, IPF is a distinct clinical entity associated with the histological and/or radiological appearance of usual interstitial pneumonia (UIP). 1 The definition of IPF requires the exclusion of other forms of interstitial pneumonia including other idiopathic interstitial pneumonias and interstitial lung disease (ILD) associated with environmental exposure, medication or systemic disease.
IPF predominantly presents in older individuals (cases in persons aged less than 50 years are rare), with preponderance in men and previous or current smokers. Patients present with unexplained chronic exertional dyspnoea, and commonly with cough, bibasilar inspiratory crackles and finger clubbing.
Incidence and prevalence of IPF Overall, epidemiological data on the incidence and prevalence of IPF are limited. 1 In a population-based study from New Mexico, the incidence of IPF was estimated at 10.7 cases/100 000/year for men and 7.4 cases/100 000/year for women. 2 In the UK, an overall incidence rate of only 4.6/100 000 person-years was reported, however, with an estimated increase by 11% annually between 1991 and 2003 (not attributed to aging of
KEY MESSAGES
▸ One year after initiation, the INSIGHTS-IPF registry has become one of the largest registries in the IPF indication in Europe. ▸ INSIGHTS-IPF will provide much-needed data on clinical history and the natural course of IPF under clinical practice conditions. ▸ The registry will provide insights into management related clinical outcomes and resource utilisation.
the population or increased ascertainment of milder cases). 3 In the USA, based on a large database of healthcare claims in a health plan, the incidence of IPF was estimated between 6.8 and 16.3/100 000 persons. 4 Prevalence estimates for IPF, as assessed in England, Japan, New Mexico, Norway and Greece, have varied widely from 2 to 29 cases/100 000 in the general population. 2 5-8 The wide range in these numbers is likely explained by the previous lack of uniform definition used in identifying cases of IPF, as well as by differences in study designs and populations. 1 In the USA, a recent analysis based on healthcare claims yielded a prevalence estimate between 14.0 and 42.7/100 000 persons depending on the case definition used. 4 It is unknown whether the incidence and prevalence of IPF are influenced by geographic, ethnic, cultural or racial factors. ▸ Exclusion of other known causes of ILD (eg, domestic and occupational environmental exposures, connective tissue disease and drug toxicity); ▸ The presence of a UIP pattern on high resolution CT (HRCT) in patients not subjected to surgical lung biopsy; ▸ Specific combinations of HRCT and surgical lung biopsy pattern in patients subjected to surgical lung biopsy.
Natural course of disease
Data on the natural course of IPF are from retrospective and a few prospective studies, including the placebo arms of clinical trials (limited to short observation periods). The previously reported median survival time of 2-3 years from the time of diagnosis could be an underestimate, at least when accounting for patients with a preserved lung function. Notably, the natural course is unpredictable for a given patient at the time of diagnosis; while the majority of patients experience steady worsening (slow progression), others remain stable or have rapid progression of disease. 9 10 Acute respiratory worsening either due to secondary complications (eg, pneumonia, pulmonary embolism, pneumothorax or cardiac failure) or due to unknown reasons (in this case the term acute exacerbation is used) are suggested to occur in about 5-10% annually. 1 A recent retrospective review of 461 patients with IPF has found 1-year and 3-year incidences of acute exacerbations of 14.2% and 20.7%, respectively.
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Therapy
The ATS/ESR/JRS/ALAT guideline finalised at the end of 2010 and issued in 2011 stated: "The committee did not find sufficient evidence to support the use of any specific pharmacological therapy for patients with IPF." 1 A number of drugs are used for the treatment of IPF, including steroids, azathioprine and N-acetylcysteine (NAC; and sometimes the latter 3 in combination). However, recently the NHLBI ( part of the National Institutes of Health) has stopped the triple-drug therapy arm consisting of prednisone, azathioprine and NAC of the US PANTHER trial due to safety concerns. 12 The only drug that has received regulatory approval for the treatment of mild or moderate IPF in Europe and Japan is pirfenidone, a pyridone compound with pleiotropic, anti-inflammatory, antifibrotic and antioxidant properties, with antagonism of transforming growth factor-β1 effects. 13 As for supportive pharmacological and nonpharmacological therapy, the evidence is limited, too. This includes anticoagulants, long-term use of oxygen, mechanical ventilation and lung transplantation. 1 New therapies are under development, including the tyrosine kinase inhibitor nintedanib.
14 It is, therefore, conceivable that in the present registry new drugs for the treatment of IPF will be documented once they are available.
Patient-related endpoints
The assessment of quality of life (QoL) parameters are important patient-related outcomes (PROs). 15 QoL improvements have a role in the approval process of new drugs, and also in the subsequent benefit assessment as part of the reimbursement procedure. [16] [17] [18] For example, the National Institute for Clinical Excellence (NICE) in the UK, the Institute for Quality and Efficiency in Health Care (IQWiG) and the Joint Federal Committee (G-BA) in Germany consider health-related QoL in addition to mortality and morbidity as a central element to justify additional benefit of a given drug. 18 19 Self-assessment of health may differ substantially from the assessment by the treating physician or other individuals, often due to coping with the limitations associated with the disease.
Various questionnaires are used in the IPF registry, some generic, some respiratory disease specific, but all validated in a German language version. Of the generic questionnaires (not disease specific), results can be compared with other indications or diseases, or the general US-American 20 or German population. 21 Economic aspects IPF is of high interest for the healthcare system as well as for payers when considering costs. However, data on economic issues are limited, while needed for assessing cost-effectiveness of interventions. 22 23 The current IPF registry will be suitable for various cost analyses. All pharmacological and health economic parameters will be derived from either one or both of the following ways and in most cases subsequently priced: ▸ Direct assessment of the resource use by the clinician. ▸ Indirect assessment by adaptation of already recorded clinical data.
Rationale for the present registry Long-term data on the natural course of IPF are missing. Furthermore, there is a lack of information on IPF in terms of epidemiology (incidence and prevalence) and patient characteristics. While in IPF substantial efforts are being made to investigate the efficacy and safety of new drugs in controlled clinical trials, there is a lack of data on the situation and treatment of patients in clinical practice. In a call for action on an IPF registry by Wilson et al 24 in 2008, it was noted that improved survival from this disease is dependent on better understanding of the epidemiology of the disease, its diagnostic spectrum and an analysis of outcomes from emerging therapies at a significant level. Furthermore, a registry can document the introduction of new therapies and complement the data from randomised controlled trials.
Therefore, registries, surveys and epidemiological studies have gained a great importance in various diseases, for example, in cardiology, as numerous examples show. [25] [26] [27] They are particularly suitable for quality assurance, as individual centres can compare their results with other centres and with what is stated in guidelines.
In Germany, two multicentre registries on IPF have been initiated in 2009, both coordinated by University of Giessen Lung Center. First, the 'European IPF Network: Natural course, Pathomechanisms and Novel Treatment Options in Idiopathic Pulmonary Fibrosis' (eurIPFnet 28 29 ). This translational research programme aims, among other scientific goals, to establish a European-wide, Internet-based registry (eurIPFreg) and biobank (eurIPFbank) for IPF. 28 Second, the GOLDnet, which takes a broader approach and focuses on basic research in diffuse parenchymal lung diseases and the development of test systems in diagnosis and activity grading 30 ; this registry has been terminated in 2012. The present clinical IPF registry will have some similarities to the present registries (internet-based, overlap in certain documented parameters), but also have major differences. No biobank specimen will be collected, and the IPF diagnosis will not be adjudicated to obtain true real-life data. However, in the present IPF registry, drug utilisation and treatment patterns under clinical practice conditions will be documented in detail. Furthermore, PROs will be investigated in detail (eg, health-related QoL, caregiver burden).
Study objectives Overall objective
The overall objective of the present IPF registry is to gain further insight on the characteristics and management of patients with IPF, as treated under real-life, clinical practice conditions. The project aims to provide information on disease characteristics (disease registry and burden of disease), treatment patterns ( pharmacoepidemiology), long-term effects (outcomes registry), QoL and economic aspects.
In addition, in the postlaunch phase of nintedanib, the registry will optionally be extended and amended with an additional Case Report Form (CRF) module to serve the purpose to collect real-life data on treatment with nintedanib in the context of a postmarketing surveillance obligation if required. For this purpose, it is expected that at least 25 additional sites will be included.
So, this registry will be used to: ▸ Provide a comprehensive clinical picture of IPF; ▸ Provide an estimate of the incidence and prevalence of IPF (with the caveat that such data will be representative for expert centres, unless sites with low patient numbers will be invited for participation); ▸ Describe best supportive care prescribed in these patients for whom, according to the international IPF guidelines, 1 no treatment with proven efficacy is available to date; ▸ Establish feasible investigation strategies (eg, use of study endpoints in the practice setting); ▸ Track access to healthcare and cost of caring for patients with IPF over time; ▸ Examine the implementation of the existing guidelines; improve access to the current treatment approaches and assist in the development of best practice guidelines; ▸ Adherence to IPF therapies; ▸ Optionally, collect detailed information of treatment with nintedanib after approval and marketing of the agent: the IPF registry will be capable to document prospectively data on nintedanib under real-life conditions. For this purpose, new variables may be added at a later stage based on an amendment as required (depending on the approval of the ethics committee). ▸ Documentation of treatment pathways (switch/ add-on/discontinuation of medication), and of nonpharmacological treatment (eg, start of long-term oxygen therapy and new listing for lung transplantation). ▸ Assessment of PROs such as QoL annually (for comparison with baseline). ▸ Assessment of treatment intensity, frequencies and resource use for pharmacoeconomic analyses.
Specific objectives
METHODS
Design and setting
This IPF registry allows for structured, noninterventional collection of data. Participating physicians will not be subject to any instructions with regard to the diagnosis and therapy of their patients. All examinations performed depend on the discretion and clinical routine of the physician. The registry contains a basic set of variables (mandatory data) which are essential for all included patients. Another set of variables (facultative data) can be requested from the participating sites but is left to their discretion. The platform is capable for substudies (ie, addition of further variables) in selected centres to facilitate research collaboration between institutions. The patients are informed about the study and data protection issues with written patient information, and they must provide written informed consent before they can be documented.
Patients
It is planned to include at least 500 patients fulfilling all of the following criteria: ▸ At least 18 years of age; ▸ IPF based on physician diagnosis.
No explicit non-eligibility criteria are defined to avoid selection of patients and thus violation of the 'real-life' principle. Patients will be included in a consecutive manner at each site in order to avoid selection bias.
Eligible sites
Physicians managing patients with IPF are eligible for participation. Approximately 15-20 sites across Germany are initially planned (with a possible increase to about 30 sites, to achieve country representativeness). In order to ensure adequate patient numbers per centre, and high quality of data, expert lung centres or practices will be involved.
A roll-out of the study to other centres and countries is possible. A minimum of five patients/year should be included per centre, to ensure that centres have adequate patient numbers to get accustomed to the study procedures. The number of patients per site is not limited. Thus, the study will likely be representative for expert centres in Germany.
As described, a further optional and specific extension of the registry is feasible after launch of nintedanib, if deemed necessary. In this case, at least 25 additional sites will be added.
Schedule and variables
The study schedule is displayed in table 1. At baseline, a relevant patient history will be recorded including IPF-related events up to 12 months prior to this visit. Furthermore, the current status of the patient will be recorded in detail (see CRF in online supplementary appendix). As an optional assessment, QoL questionnaires will be completed by the patient, preferably in the physician's office.
At the follow-up visit every 6 months (±3 months), events within the period between baseline (or the previous follow-up visit) and the present visit will be recorded. As an optional assessment, QoL questionnaires will be completed by the patient, preferably in the physician's office. If the patient is not available for an on-site visit, the follow-up contacts can be performed via telephone, and the QoL sheets will be exchanged with the patient by mail.
Extraordinary visits
The following events if related to IPF must be documented in the database: ▸ Death; ▸ Hospitalisations; ▸ Clinical events (such as acute respiratory worsening including pneumonia, pulmonary embolism, pneumothorax, cardiac failure or acute exacerbations and lung transplantation); ▸ Change in medication for IPF or increase in treatment intensity (ie, add-on of drugs); ▸ Serious adverse events related to IPF medication.
Variables to be documented (if available), by observation time point, are listed in the table 1.
Information on drugs
This registry documents the management and treatment of patients with IPF in real-life clinical practice. The main aim of this registry is to document drugs used for IPF, in particular those drugs which have a recommendation according to the recent ATS/ERS/JRS/ALAT recommendation ('weak no' recommendation). 1 Information regarding these drugs can be derived from the respective summary of product characteristics. The following drugs will be documented in detail in terms of drug name and dosage, including combinations of the mentioned drugs: ▸ Steroids ▸ Immunomodulators (azathioprine, cyclophosphamide, mycophenolate mofetil, etc) ▸ NAC ▸ Pirfenidone ▸ Anticoagulants QoL questionnaires While physicians in daily routine assess health-related QoL in a non-standardised manner (usually by questioning the patient), in the context of this registry, they will be provided with validated questionnaires. Generally, questions in QoL questionnaires are not any more upsetting than those posed by a patient's physician or by friends and family members on a day-to-day basis. The use of the questionnaires is considered to be noninterventional. The patients are free to accept or refuse to fill in the proposed questionnaires in this study. QoL questionnaires are available for download from the IPF registry website and are also provided to the centres in paper format. The centres are requested to send the filled questionnaires to the study centre in Dresden without delay, where the data will be entered in the database. The centres retain a copy of the QoL questionnaires which will be kept as part of the patient file; it can be used during the monitoring process (source data verification).
Generic instruments EQ-5D
The EuroQol (EQ-5D), developed by the EuroQoL group, is used most widely for general healthcare evaluation, including cost-utility evaluation. 31 It consists of five domains (mobility, self-care, usual activities, pain or discomfort, and anxiety or depression) and a visual analogue scale (VAS). 32 The scores range from 0 to 100 based on the level of health for each domain given by the participants. A score of 100 indicates that the current health is equivalent to full health; a score of 0 indicates that the current health is equivalent to death. According to the scores of the five domains, a sum utility score is calculated ranging from 0 to 1. A score of 1 represents a perfect state. In addition, the patients have to rate their current health on a 20 cm vertical VAS scored from 0 to 100 reflecting the continuum from a best imaginable to the worst imaginable health state. The EQ-5D has proved to be a reliable, valid, selfreported measure.
Specific questionnaires for pulmonary disease UCSD SOBQ The University of California, San Diego Shortness of Breath Questionnaire is a 24-item measure that assesses self-reported shortness of breath while performing a variety of activities of daily living. A new version has been shown to be a reliable and valid assessment tool in clinical practice and research in patients with moderateto-severe lung disease. 33 Minimally clinically important differences have been reported. 34 35 This instrument has also been used in pirfenidone studies, allowing comparison and external validation of the results.
St Georges Respiratory Questionnaire
The St Georges Respiratory Questionnaire (SGRQ) is a self-completed questionnaire for measuring impaired health and perceived QoL in patients with chronic lung disease. A total of 76 items divided into three sections (symptoms, activity and impacts), from which an empirically derived weighted single score is calculated. As the score is independent of patient and study, size and change of score could have clinical meaning throughout the population. In IPF, SGRQ possesses a reasonable validity for differentiating individuals whose disease severity changes over time. 36 The questionnaire has been validated in several languages including German. This instrument has also been used in pirfenidone studies, allowing comparisons with other studies and external validation of the results.
Statistical methods
Sample size was determined under feasibility aspects, and no formal sample size calculation was made.
A Statistical Analysis Plan (SAP) was set up prior to initiation of the registry that specified groups for analysis and the statistical methods. The observational study will be analysed descriptively, using established statistical and epidemiological methods. If inferential statistics such as CIs and/or p values are calculated, the results will be regarded as descriptive only. No adjustments are made for multiple comparisons.
Continuous variables will be reported as median with interquartiles and other percentiles, and as mean with SD, together with minimum and maximum values. Categorical variables will be reported as absolute and relative percentages.
For AE and SAE incidence, rates based on the number of included patients and incidence density based on the number of events/patient-years will be calculated. These events as well as (Serious) drug reactions will be presented overall and by MedDRA System Organ Class and Preferred Term. 37 Data will be analysed with STATA version 13 (Stata Corporation, College Station, Texas, USA).
Data collection
Physicians enter the data of their patients directly in an Internet-based electronic hypertext-preprocessor case record form. At data entry, plausibility checks (eg, range checks, conditional checks, etc) will be performed. Data are transmitted using a Secure Sockets Layer via Internet. They are validated within the Content Management Systems Drupal, processed and eventually stored in a Structured Query Language (MySQL) database (developed by Oracle Corporation und Sun Microsystems). The documented patients and follow-up visits are only visible for the centre that entered the data. On a quarterly basis, data are centrally checked and, if needed, queries are sent to the centres. Monitoring visits with source data verification are performed in randomly selected centres.
QoL questionnaires will be completed on paper forms and will be entered in the clinical database by data managers in Dresden.
Data management details will be described in a separate Data Management Plan.
Statistical Analysis Plan
All statistical methodology that will be applied will be described in detail in the SAP which will be finalised at the latest prior to database lock for the final analysis. The SAP will describe the analysis of the data collected in the eCRF (at baseline and at the 1-year follow-up visit) as well as the data obtained from the QoL assessments (EQ-5D, etc).
Adverse events
In this disease and outcomes registry, no special adverse drug reporting requirements apply. The physician has to report any adverse drug reactions in his/her routine ways as regular spontaneous reports in accordance with Volume 9A of The Rules Governing Medicinal Products in the EC as well as in accordance with local laws and regulations. Reporting sheets are available in the study file and for download on the registry website.
However, if in patients treated with nintedanib adverse events (non-serious or serious) occur, that is, any untoward medical occurrence irrespective of relation to the drug, physicians are obliged to report those to the Pharmacovigilance Department at Boehringer Ingelheim Pharma GmbH & Co KG. Information is needed for reconciliation of such events with reports from clinical studies (event description, patient number in study and name of study).
Methodological considerations and limitations
The investigating significant health trends (INSIGHTS)-IPF registry is prospective and recruits consecutive patients, thus limiting selection bias. It applies various measures for quality assurance, the most important one being on-site monitoring with systematic comparisons between study data and patient files. 38 39 The main limitations of this study are those inherent to any registry. Given that this is an observational, nonrandomised study, different biases can obscure any true causal association. 40 Clinical decisions of the treating physicians that may assign patients to different drugs based on disease severity, disease duration, presence of comorbidities and other factors can potentially introduce allocation or channelling bias and confound the association between treatment and outcomes. Survival in IPF cohorts is not only strongly influenced by clinical baseline characteristics and associated conditions, but also by the time interval between diagnosis and recruitment into the registry (survivor bias). Patients documented in the registry as prevalent cases could more likely have relatively stable disease and/or better response to IPF management compared with patients with newly detected disease (who in the case of rapid deterioration might not be included).
In our registry, there is no re-evaluation of patients, which may yield in some inclusion of patients with overlapping diagnoses, such as fibrosing non-specific interstitial pneumonia. However, as mainly IPF expert centres are involved, the quality of diagnoses should be high. Epidemiological nationwide data on the true incidence and prevalence of IPF will not be derived, but the registry will provide representative data on the situation of IPF expert centres and large pulmonary hospitals (referral centres) in which many of the known patients with IPF are treated.
Intellectual property/governance
The intellectual property of the study belongs to the INSIGHTS-IPF steering group (authors of this article). The legal sponsor of the study, GWT-TUD, Dresden, is responsible for the governance of the project.
Documentation and archiving
GWT-TUD is responsible for the archiving of the documentation for at least 10 years. Archived data may be held on electronic record, provided that a back-up exists and that hard copies can be obtained, if required.
The participating site has to care for the archiving of the identification list for at least 10 years or according to local legislation. There is no further obligation for archiving by the participating sites.
Dissemination of information and publications
The study has been registered in ClinTrials.gov under NCT01695408. A study report will be written upon completion of the study. Furthermore, results will be reported on ClinTrials.gov, and as peer-reviewed publication.
Trial status
The study was initiated by investigators (see authors); the legal sponsor is the GWT-TUD in Dresden. The study entered the field phase in November 2012, and has included 345 patients to date (10 December 2013). On an average, about 10-20 additional patients/month are recruited. Recruitment is planned until December 2014, and the field (documentation) phase of the study until December 2015. All study materials are available in English.
